Description of the sample and methods for data collection
The present paper aims to offer an evidence-based framework for studying the relationship between the performance of high-tech firms and spatial context in the Netherlands. To that end, data was collected via 244 interviews among managers, CEOs, directors etc. working for 61 Dutch high-tech firms. This individual micro data set is next merged with regional attributes and characteristics, collected at the COROP 1 /NUTS3 level. To systematize our data set a triple-layer structure is designed, with a regional level, an industrial level, and a firm level (see Figure 1 ). 1 COROP ("Coördinatiecommissie Regionaal Onderzoeksprogramma") regions are statistical areas whose data are collected by the Dutch Central Bureau for Statistics (CPB) . At the European level, and, therefore, for EUROSTAT purposes, they correspond to the NUTS3 level. The above presented multi-level approach to firm performance was inspired by the recently developed 'Flying Disc' multilevel model by Kourtit and Nijkamp (2012) . According to these authors, the architecture of the 'Flying Disc' model of firms' business performance in geographical space 'serves as a strategic navigation instrument that maps out main directions in a comprehensive micro-meso framework, which includes an integrated set of essential locational factors (inputs) in core geographical zones, as well as linkages that determine a firm's micro-business performance (outputs)'. This framework addresses dynamic force fields that occur in cities and regions. This framework is structured to reflect the functional mechanism through which firms, in terms of competitive behaviour, optimize their spatial economic performance. This leads essentially to a conceptual complex and multilevel model. Figure 1 shows that a decomposition of these force fields leads to new and functionally distinct constructs, where each construct is mutually connected with the others. Thus, our multi-level approach is based on a ramification of forces and regional and industrial determinants, that altogether make up an integrated system, which may matter in achieving a higher business performance and success. Each type of force and construct can be associated with a collection of relevant research challenges in order to trace the regional key drivers of the urban agglomeration dynamics that exert a decisive impact on the XXPQP (maximum contribution to productivity, quality, and profitability) of firms. This performance framework is largely similar to the XXQ concept; see Nijkamp (2008) . Clearly, this framework can be transformed into an operational measurement model (using actual data) to evaluate and rank the comprehensive performance of innovative firms in the high-tech sector, provided detailed assessments of geographical and urban determinants are available from reliable statistics.
The regional and industrial context

Introduction
In this section, we will organize the dataset in a form that is appropriate for statistical analysis. The firm-level data described in the previous section have been collected by interviewing firms in 18 COROP (NUTS3) Dutch regions, out of 39. The localization of the regions where the sampled firms belong to is shown in Figure 2 .
The regional sample covers 54 per cent of the total Dutch population, and 56 per cent of total value added.
2 In the regions belonging to the sample, labour productivity is on average 2 per cent higher than the Dutch average. Within the sample of regions where the interviews took place, labour productivity differentials are much larger: the most productive region is 75 per cent more productive than the Dutch average, while the least productive suffers from a 40 per cent productivity gap with respect to the same mean value. All firms interviewed belong to medium-high and high-tech industries (Figure 3 ). In particular, a large majority of firms are active in the high-tech machinery sector, with ICTs (Information and Communication Technologies) and chemicals as the second most common sectors (see also Kourtit et al. 2013) . Because of the increasing relevance of the regional context for firms' performance (Section 1), the present section presents an overview of the main elements characterizing the regional context where the interviewed firms are active. In particular, Section 3.2 discusses the regional endowment of human capital; Section 3.3 shows how strongly each region hosting at least one interviewed firm is urbanized; and Section 3.4 finally, discusses the wealth of social capital of the regions of the sampled firms. These three elements represent the three core characteristics differentiating regions where the interviews have been carried out, and provide, along with the industrial dimension, the framework for firms' activities and performance. Although in the present paper these dimensions are only analysed and described, they can be used as the ideal setting of an econometric evaluation of firms' performance.
Human capital
At all spatial scales, the endowment of human capital has been found to be remarkably growth-enhancing, in particular through the positive impact on firm performance (Becker 1964 , Mincer 1974 . Substantial empirical evidence of this claim is also available at the firm level (Crook et al. 2011 , for instance, represent a recent convincing meta-analysis on this issue), stressing the importance of an educated and high-skilled workforce for firms' performance.
More recently, because of the increasingly widespread availability of an educated labour force in most Western countries, complex forms of human capital, which move beyond the pure level of education-based definitions provided by earlier literature, have been proposed and analysed. Recent contributions (Wöβmann 2003 , Vandenbussche et al. 2006 , Caragliu et al. 2012 posit that high-level professions, creative capital, and urban knowledge capital are increasingly relevant in determining urban performance.
In order to properly capture the level of human capital in Dutch COROP regions, a measure comprising both traditional (viz. level of education) as well as more recent (i.e. the share of high-level professionals, the wealth of creative capital, and the urban knowledge capital) approaches to human capital is built, by aggregating human capital indicators via a Principal Component Analysis.
3 The resulting human capital indicator is mapped, in Figure 4 for the regions in the sample. Figure 4 clearly shows a north-west-south east axis of high-human capital regions, with a strong concentration of high values within the Randstad conurbation. 4 More remote areas, such as the country's north-east and the regions bordering Germany, present instead a less human-capital rich environment. This issue can be further analysed by inspecting the regions' urbanization level (Section 3.3). Figure 5 represents the intensity of urbanization for each area within COROP regions.
Intensity of urbanization
5
According to the classical definition provided in Hoover (1936) , in fact, firms located in denser urban areas enjoy productivity increases because of cost savings, external both to the firm and to the industry; these are labelled as urbanization economies. Indeed, the map represented in Figure 5 clearly matches the information commented on in Section 3.2: firms located in the highly urbanized Randstad area also enjoy, ceteris paribus, a better access to human capital, which is typically concentrated in large metropolitan areas. Whether both these productivity advantages are beneficial to the firms' focus on short-and long-term performance indicators will be examined in Section 4. 
Social capital
Social capital (Putnam 2000 , Putnam et al. 1993 , Fukuyama 1995 , Bourdieu 1983 , among many others) refers to the set of norms, networks, and institutions forming the glue of a society. Since firms located in a region with a high level of social capital are expected to reap the benefits in terms of productivity advantages (Bosma et al. 2004 ), the regional endowment of social capital represents a crucial asset for firms' performance. Figure 6 displays a concentration of high social capital values in South-Eastern COROP regions, and in regions with relatively low levels of urbanization, as exemplified in Figure 5 . 7 Whether firms enjoy more relevant productivity advantages from high levels of social of human capital, or from being located in a more urbanized area, requires further research.
Classifying regional variations in the determinants of firm performance
Section 3 has provided a clear description of the relevant spatial clustering of regionspecific firm performance determinants in our sample. An a-spatial positive association between firm performance indicators and such characteristics suggests that firm 7 On this issue, also see Section 3.3.
The regional context Intesity of urbanization performance, or objectives, could also be spatially clustered. In this Section, we inspect such association more formally. Table 1 begins by presenting the extent to which firm objectives, as stated in the questionnaires, referred to in Section 2, are clustered in COROP regions. In the last row, we also present the ratio of the highest to the lowest mean value recorded for all firm objectives indicators considered. We focus in particular on the following goals or objectives for the firm: growth of revenues, growth of profits and product quality, and we report the mean value of the importance of each objective at the firm level (on an increasing scale from 1 to 5) in each COROP region.
The evidence presented suggests that while profits (second indicator, Table 1 ) represent a common goal, with a similar relative importance for most firms, irrespective of their location, the growth of revenues (first indicator, Table 1) , and product quality (third indicator, Table 1 ) present relevant spatial clustering. Focusing on product quality, this final goal for firms' objective function is characterized by wide spatial differences. This is further corroborated, from results in the last row of Table 1 , by a relevant difference (quantified by a ratio of 5) between the region in which such objective is least important (viz. Zuidwest-Gelderland), and the regions in which it is of maximum relevance (i.e., the NUTS3 regions of Overig Groningen and Veluwe). Table 2 classifies the same firm objectives presented in Table 1 by firm size. Interestingly, it appears that smaller firms not only present a higher focus on short-term objectives, such as the mean growth of revenues or profits (as suggested in several previous contributions; see for instance Audretsch, 1991) , but also, although less significantly so, they consider investing in increased product quality a relevant objective in their activities. Table 3 classifies the three-abovementioned firm objectives according to the regions' level of human capital, measured by the indicator described in Section 3.1. In this case, and somewhat unexpectedly, firms located in regions with a lower than average level of human capital pay more attention to profits growth and product quality, and significantly so. This piece of evidence can be usefully confronted with the same type of test performed by considering the intensity of urbanization of the region where the firm is located. From results presented in the vast literature explaining how skilled workers concentrate in urban areas (e.g. Moretti 2004 , among countless others), one would expect more urbanized areas to host firms committing more to all the three objectives, above all product quality. Table 4 shows instead that strongly urbanized areas host firms which pay the lowest attention to all three objectives. The highest focus on revenues growth is registered for areas with an intermediate degree of urbanization, which typically represent companies active in mature industries, looking for residential locations with relatively lower rent levels, in order to reap the productivity benefits stemming from large-scale production. On the contrary, firms located in denser urban areas may actually look for different objectives, mostly related to knowledge access, as suggested also by the knowledge spillovers (Anselin et al. 1997 ) and the milieu innovateur (Camagni 1991) literature. Such statements can be further crosschecked in Figure 7 below. The apparently contradictory results obtained here, viz. that firms located in moderately urbanized areas and in areas with a lower than average human capital, seem to be significantly more interested in profits and revenues growth, and in product quality, deserves further research efforts. Finally, Table 5 presents similar statistics, with a classification of firm objectives by levels of regional social capital. In this case, the results are in line with previous findings on the positive association between social capital (in the form of stronger weak ties, higher trust, and more intense sociability). For all three firm objectives analysed here , the results from the plant-level sample observed suggest that firms pay uniformly more attention to profits and revenues growth, and product quality, as the level of social capital of the region in which they are located increases.
This last result is however slightly at odds with the previously described findings on urbanization levels and human capital. In fact, social capital is consistently found to be positively associated (with a one-to-one relationship) with human capital (Coleman 1988) . Societies with a more educated labour force seem to enjoy higher levels of trust, while the reverse is also true (i.e., societies with better weak ties/stronger bonds and higher trust tend to invest more time and money in accumulating human capital).
The picture stemming from the analysis of the industrial and regional environments where the firms interviewed are active clearly calls for a deeper analysis of the causal direction of the relations depicted here. Particular attention should finally be paid to the level of analysis where each impact between firm performance determinants, profit and revenues growth, and product quality achievements, takes place.
Concluding remarks
Spatial dynamics is the outcome of a complex socio-economic and technological force field, with a complex ramification of micro-based motives (e.g. entrepreneurial performance strategies) and macro-oriented (or meso-oriented) contextual drivers. The study of the nexus firms-regions calls for a thorough statistical data collection and advanced statistical analyses.
The present analysis, using the Netherlands as a case study, aims to identify the determinants and success factors of competitive innovation strategies of high-tech firms. Their locational behaviour (either the search for new locations or the decision to stay where they are) appears to be a key factor for their performance. Clearly, location does not refer here to the specific locality of a firm, but also to the broader urban regions and spatial networks in which a firm has to operate. Our study offers an evidence-based illustration of the great importance of local and regional conditions for firms' strategies and behaviour.
It should be added that there is much scope for a further enhancement of our insights into the drivers and effects of spatial dynamics. Systematic database collection at a micro (firm) level, conceptualization of the various forces at work (in a multi-level configuration), and development of advanced statistical-econometric tools that are fit for purpose are indispensable for new insights into a complex space-economy.
